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ABSTRACT: 

A fenite loop 21 encircles the line 1 1 and neutral 12. but not the earth cable 13 of a mains 
supply. The loop 21 also encircles a further loop 22 which comprises a capacitor 23. The further 
loop 22 including its capacitor 23 forms a parallel LC circuit which provides a high impedance to 
signals at the resonant frequency of the LC circuit In a circuit including the neutral and earth 
cables. The filter has sufc>8tantialty no effect on signals at mains frequency, since the loop 21 
encircles both the line cable 1 1 and the neutral cable 12. There is also disclosed a filtering 
system comprising two such filters arranged along the arm of a T-fitter system, the stem of the T 
comprising a series LC circuit to provide a low impedance path for signals at its resonant 
frequency. 
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@ Fliterins electrical algntfft. 

@ A ferrite loop 21 encircles the line 1 1 and neutral 12. but not 
the earth cable 13 of a nnalns supply- The loop 21 atsoendrdesa 
hirther loop 22 wHch comprises a capacitor 23. The further loop 
22 Including its capacitor 23 forms a parallel LC ctro^t which 
providesa high Impedance to signals at the resonant frequeiKy of 
the LC circuit tn a circuit InctiKiing the neutral and earth cables. 
The filter has substarttialty no effect on signals at mains fre- 
quency, since the loop 21 encircles k»7th the line cable 11 andtha 
neutral cable 12. 

I There is also disclosed a fatering system comprising two 
' such filters arrarrged alorrg the aim of aTrfiltersystem, the stem 
' 'of theT comprising a series LC circuit to provide a tow impedance 
path for sigrials at to resonant frequency. 
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FILTERIITG ELECTHICAL SKaiAIS . 

This inveation relates to filtering electrical 
signals. When electric cables carry signals of different 
frequencies, it is often desired to filter out signals 
of one band of frequencies while leaving substantially* 
uneffected signals in another band of frequencies. 
The electrical power cables within a building carry 
electrical ctmcrents at mains frequency and these 
currents travel from the central power station to aJLL 
the bxiildings in a given area. The same cables within a 
given building may be used for carrying communication 
signals, but those communication signals are only wanted 
within the given building and should not travel to other 
btiildings or to the central power station where they 
may cause interference ♦ The present, invention can be 
applied to filtering out signals in the communication 
frequency band \Aile leaving unaffected signals of the 
mains frequency. 

The cables carrying the mains supply to the bxiild- 
ing carry >^'i g^ currents and it is dangerous to stake 
connections and disconnections with them \diile the 
cia?rents are flowing and yet inconvenient to cut off 
the mains supply while such connections and disconnec- 
tions are made. This invention uses a ferrite loop 
idiich can be assembled round the cables without having 
to make connection with them or disconnect the current 
flow. Further advantages of this are that as the cur- 
rent is in balance, at 50 Hz the transformer has no 
effect on the supply and therefore consumes no power 
nor disturbs the flow In any way. Ferrite loops are 
known for use in electrical filters, but not in the 
particular arrangement of the invention. , 

According to the invention there is provided an 
electrical filter for application to electrical cables 
including a line cable, a neutral cable and an earth 
cable, the filter conrprlsing a ferrite loop encircling 
the neutral and line cables but not the earth cable, 
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•fclie ferrite loop also encirc ling another loop including 
a capacitor. Because ttie current flows throtish the 
neutral and line cables are equal and opposite, the 
net current at the frequency hand of the main signals 
5 in the neutral and line cables is zero and the filter 
has substantially no effect on them. The inductance 
of the ferrite loop electrically connects the capacitor 
to the neutral wire forming a parallel LC circuit in the 
neutral cable and the values of the inductiance and the 
capacitor are chosen so that the parauLlel circuit has 
Tno-gnTmini inrpedance at the centre of the frequency band 
to be filtered out of the cables. 

Besides wishing to keep commuoication signals in 
the cables within the building from passing out of the 

i5 building, it may also be desired to keep communication 

signals i^i the cables outside the bxxilding from entering 
the building and so a second filter may be provided 
outside the building. These two filters may form the 
C3?oss-arm of a T filter, the stem being formed li^y a 

20 series resonant circuit timed to the same communication 
frequency so as to provide a very low inrpedance at the 
centre of the band of coEomiunioation frequencies to 
short-circuit any such communication signals which may 
have passed throxigh the parallel circuits either from 

25 inside or outside the building. 

An eorample of the invention will now be described 
with reference to the accompanying drawings in which: 

Fig 1 is a schematic diagram of a communication 
system with±n a biiilding connected to the mains supply 

30 p-p fj using a filter according to the present invention. 
Pig 2 is an equivalent circTxit of the filter of 
Fie 1, 

Fig 3 is a further equivalent circuit of the filter 
of Pig 1, 

35 Pig 4 shows a T-filter aarrangement using the filter 

of Pig 1, and 

Fig 5 is an eqiaivalent circuit of the filter of 
Pig 4-. 
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The Tnfl-i-nf:^ supply of a building coii5)rises a line 
wire 'l^, a neutral vfire i2 and an eartli wire 13. A 
connnunication system within the bixilding coii5)rises a 
transmitter l^- connected between the neutral wire 12 and 
5 the earth wire 13 and a plurality of receivers 15 (only 
one shown) also connected between the neutral wire 12 
and the earth wire 13. communication system 

operates at a very much higher frequency than the mains 
frequency, of the order of 100 kilohertz. A filter 20 

10 is provided where the mains supply enters the buil d i Tig 
to stop communication frequency signals passing 
outside the building on the mains cables and also to 
prevent spurious signals on the mains cables outside the 
building from interfering with the commxanication system 

15 within the building. The filter 20 conprises a ferrite 
loop 21 encircling the neutral yrire 12 and the live 
wire 11 and eiiso encircling a loop 22 containing a 
capacitor 23- The ferrite loop 21 may be made -in two 
or more parts ^diich are fitted together around the 

20 neutral and line wires 11 and 12 without the need to 
break;, them on assembly of the filter. Olhe earth wire 
15 does not pass through the loop 21 and it should be 
noted that it is the line and neutral wires 11 and 12 
which psLSS through the loop whereas it is the earth 

25 ftn( 1 neutral wires 12 and 13 idiich are used for the 
communication system. 

Fig 2 shows an equivalent circuit of the filter 
of Fig 1 ^ere the interaction of the neutral wire 
12 and the ferrite loop 21 is shown as a single turn 

^ 31 in the neutral wire 12 around a core 32 which 

transfers magnetic flux to a single turn 53 iu the 
capacitor loop 22. The transformer ratio can be 
altered by providing more than one turn of the loop 22 
around the ferrite loop 21. 

35 Fig 3 shows a further equivalent circuit idiere 

the transformer coupling " the ferrite core 32 brings 
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the capacitor 25 into a parallel resonaat circiiit 
witli the inductance of the f errite loop 21 in the 
neutral wire i2. The values of the inductance and 
capacitance are chosen so that the centre of the bajjd 
5 of communication frequencies is equal to (217 ^ LC)" , 
where L is measured in Henrys i C is measured in farads 
and the frequency is in cycles per second. The filter 
20 provides a high impedance at the communication 
frequency where the cahles leave the building 'bdiereas ^ 

10 the iatpedanee "between the earth and neutral wires without 
thd filter is fairly low. The communication 
signals are therefore restricted within the building. 
The Tnflip g current is however unaffected by the loop 
since both the neutral and line wires 11 and 12 pass 

15 through the loop and the net current passing there throiagh 
is zero. A loop which encircles only one of the line 
and neutral wires 11 and 12 that have a high net 
current and would therefore have to be built to with- 
stand the high Tnains current which might be encountered* 

20 In order to prevent communication signals outside 

the building from entering the building and interfering 
with the communication system within the bxzilding, a 
second filter can be provided where the cables enter 
the building to prevent communication frequency signals 

25 entering the building. Between the two such filters 20a, 
as illustrated in Pig 4, a series reso3aiant circuit 20b, 
also tuned to the centre of the communication frequency 
band is provided between the earth and neutral wires 
to absorb signals which may have passed throt^Ji the 

30 ferrite loop filters in either direction. This series 
circuit can easily be connected witliout interfering 
with the main supply by piercing the insulation of the 
neutral wire and connection to a suitable earth point. 
Pig 5 shows the equivalent circuit of the T filter of 

35 Pig 4. The series resonant circuit 206 has a ferrite core 
in its coil. 
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The connaxinication system may use any frequencies 
[outside those used by the mains supply, and a suitable 
band is 20 kilohertz to 500 Icilohertz. The filter of 
the invention may be applied to any suitable environment, 
and is not limited to filtering commimication signals 
from mains signals as described in the preferred 
embodiment above. 

The advantage of connecting a commtinication system 
to the earth and neutral wires of the m a in s supply is 
that in a three-phase distribution system, the 
communication system extends to all parts of the building 
to \rtiich any phase extends • In a communication system 
connected between the line and neutral wires, the 
coverage will only extend to the line wires of the one 
phase to \diich the system has been connected. In order 
to filter signals on a three-phase strpply, nihere three- 
phase delta connected loads are involved, the three- 
phase lines plus the neutral must pass through a single 
encircling ferrite loop so that the current balanci at 
the power frequency is achieved at all times, i.e. 
different single phase loadings, three-phase balanced 
loads (no neutral current) and three-phase unbalanced 
loads. In this way^ the three phases could be 
considered as the live in a single phase circuit and 
then the filter is electrically the same (althou^ 
possibly larger) to contain the conductors Irrespective 
of the current passing throiogh them* 

In situations where no three-phase delta 
connected loads are involved, each phase may be 
separately filtered with a neutral being provided to 
each phase but a filter as previously described must be 
used on each phase and neutral. 
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1. An electrical filter for e^splication to electrical cables 
including a line cable^ a neutral cable and an earth cable^ the 
filter coi iprl sii^g a first loop including a cs^citxn* and a seccmd , 

5 ferrite, loop ^circling said first loop and for encircling the 
neutral and line cables but not the earth cable. 

2. A filter system comprising two filters as claimed in daim 1 
and a series resonant circuit tuned to the frequency of signals 
idiich are desired to be excluded, for connection between one of the 

io line and neutral cables and the. earth cable bett#em the tM filters. 

3. A filter substantially as hereinbefore described ivith 
.reference to and as illustrated in Figures 1 to 3 of ttoe accoinpanying 
drawings* 


15 


4, A filter system substantially as hereinbefore described \tLtik 

reference to and as illustrated in the accon^ianying dravfings* 
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